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a b s t r a c t 
Central venous stenosis is a rare cause of neurologic pathology. Here we present a case of 
brachiocephalic vein stenosis causing cervical myelopathy through venous engorgement. 
Our patient was a 51-y/o male who presented with ambulatory dysfunction so he was eval- 
uated for cervical myelopathy. Imaging revealed cord compression from venous engorge- 
ment and brachiocephalic vein stenosis. He was treated with angioplasty and vessel stent- 
ing which significantly improved flow on postintervention imaging. In conclusion, preoper- 
ative vascular imaging should be considered in myelopathic patients as it can detect this 
rare but dangerous etiology. 
© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
This is an open access article under the CC BY-NC-ND license. 
( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
Case 1 
Our case is a 51-year-old male who presented after being 
found down in his basement. He has been having progres- 
sive ambulatory dysfunction over the past few months and 
has been falling frequently. Patient has a history signifi- 
cant for a severe traumatic brain injury in the 1980s. His 
brain injury eventually required a ventriculoperitoneal shunt 
for post traumatic hydrocephalus. Shunt has never been re- 
vised. Also of note, the patient was admitted 3 months prior 
for left sided weakness and had a stroke work up which 
was negative. CT head was performed in the emergency de- 
partment and showed an appropriately positioned VP shunt 
∗ Corresponding author. 
E-mail address: craigsc@pcom.edu (C. Schreiber). 
without evidence for acute intracranial hemorrhage or hy- 
drocephalus. On exam, patient had a normal level of con- 
sciousness. He had normal strength on the motor exam 
except he was 4/5 in the hand intrinsics and hand grip. 
Some wasting of the hands was present bilaterally. Patient 
was hyper-reflexive throughout with some spasticity on pas- 
sive motion. Hoffman’s reflex was present on the left. No 
clonus was appreciated. Patient was admitted to the neurol- 
ogy service for myelopathy workup. An MRI of the cervical 
spine ( Image 1 ) was obtained showing canal stenosis from 
C3 to C7 and initial plans were made for posterior decom- 
pression and fusion. The patient had a computed tomogra- 
phy angiogram (CTA) ( Image 2 ) from his previous admission 
which was reviewed for surgical planning. On the CTA it was 
noted that the patient had a very prominent epidural venous 
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Image 1A – (sagittal) and 1B (axial) are the T2 MRI images of 
the patient’s cervical spine at admission. Here it appears to 
be stenotic from degenerative changes from C3 to C7. 
Image 2A – (Coronal) and 2B (Axial) CT Angiogram showing 
early filling of prominent epidural veins (white arrows) on 
CT Angiogram 
Image 3A – showing venogram prior to intervention. 
Brachiocephalic stenosis is seen (thick white arrow) with 
retrograde filling of prominent epidural veins (thin white 
arrow). Image 3B shows venogram after stent placement, 
with brisk opacification of the superior vena cava (white 
arrow) without visualization of the cervical epidural veins. 
plexus, and the plexus itself was contributing to the canal 
stenosis. 
The decision was made to undergo a spinal an- 
giogram/venogram prior to any surgical intervention to 
evaluate for a vascular lesion. A venogram was performed 
using a micropuncture access in the left brachial vein. The 
brachial and subclavian veins were unremarkable. The left 
brachiocephalic vein was noted to have severe stenosis 
with retrograde filling of the left internal jugular vein and 
enlarged epidural veins ( Image 3A ). Decision was made to 
treat the lesion. A stiff glidewire was threaded through the 
stenosis. Then the vessel underwent balloon angioplasty 
which improved flow, but there was still retrograde filling 
of the left internal jugular vein. A self-expanding stent was 
then placed across the lesion. After intervention, contrast was 
seen emptying into the superior vena cava without retrograde 
filling of the internal jugular vein or prominent epidural veins 
( Image 3B ). 
At time of discharge, the patient denied headache, sen- 
sorimotor deficits, arm numbness/pain, or acute changes in 
mobility. Follow-up MRI of the cervical spine at 4 weeks 
showed persistent prominent epidural veins. However, con- 
current CTA of the neck showed a patent stent in the left bra- 
chiocephalic vein, without reflux of contrast into the previ- 
ously described prominent epidural veins ( Image 4 ). Of note, 
in the CTA you can see the stent in the brachiocephalic 
vein being compressed by the left clavicle and left common 
carotid, which supports an anatomic compression syndrome 
( Image 5 ). 
Discussion 
Central venous stenosis (CVS) is a finding seen commonly 
in patients on long term hemodialysis. True epidemiology is 
unclear because patients are typically only screened when 
symptomatic. Estimates range from 20% to 50% [1] . One study 
screened hemodialysis patients, who were previously dialyzed 
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Image 4A – (Coronal) and 4B (axial) CT Angiogram 4 weeks 
after initial venogram shows stent patency without 
visualization of the previously seen prominent epidural 
veins. 
Image 5 – This is a view of the chest on the 
postintervention CTA. Here you can see the brachiocephalic 
venous stent(white arrow). It is being compressed by the 
left clavicle and left common carotid artery. 
through subclavian catheters and found a rate of 34% [2] . His- 
tory of central venous catheterization and cardiac pacing de- 
vices has also been indicated as high risk factors for CVS. 
Uncommon causes of CVS include tumor compression, ar- 
terial compression syndromes, radiation treatment, and id- 
iopathic sources. Typical symptoms of CVS include extrem- 
ity and facial edema, pleural effusions, and inefficient dial- 
ysis/recurrent hyperkalemia [ 1 ,8 ]. Some of the more well- 
known syndromes of venous hypertension include Superior 
Vena Cave Syndrome, Budd-Chiari Syndrome, and esophageal 
varices. Once detected, CVS usually requires treatment. En- 
dovascular intervention remains treatment of choice and in- 
volves angioplasty and stenting. Refractory disease can be 
treated with open surgical repair of the vessel [8] . 
Neurologic sequelae are rarely seen from CVS however 
there has been a small but growing body of literature show- 
ing neurologic compromise. Some of the earlier literature fo- 
cused on shunted patients, and how over shunting caused 
venous engorgement. This resulted in cord compression and 
myelopathy. Revision of the shunting resolved the issue in re- 
ported cases [ 7 ,11 ]. CVS has been shown to cause intracranial 
venous hypertension with severe sequelae such as hemor- 
rhage, stroke, optic atrophy, and provocation of seizures [ 4 ,5 ,9 ]. 
Here we present a case of cervical myelopathy, a common syn- 
drome in the general population, but the etiology is from the 
rare occurrence of epidural engorgement secondary to steno- 
sis of the brachiocephalic vein. Myelopathy from epidural en- 
gorgement has been described in only a few cases previously. 
One case has a patient who had a chronic thrombus of epidu- 
ral veins causing cervico-thoracic junction compression [3] . 
Another published case is a patient with Budd-Chiari syn- 
drome who presented with thoracic myelopathy [6] . A third 
case had a woman present with cauda equina secondary to 
venous congestion from May-Turner Syndrome [10] . It is im- 
portant to note, that in all of these case reports, the neurologic 
function improved after treatment of the CVS. 
In our patient, the epidural engorgement did improve sig- 
nificantly after the brachiocephalic vein was stented open. 
Our patient did not have a history of hemodialysis or kidney 
disease. However, with his history of severe brain trauma, it 
is reasonable to assume he had a central catheter at some 
point in his hospitalization, however we have no record of 
this. It is interesting to note on the post intervention CT, the 
stent is being compressed between that patient’s clavicle and 
left common carotid, which supports an anatomic compres- 
sion syndrome. Unfortunately, our patient has not had long 
term followed up and was last seen in the office at his 4 week 
post op visit, so long term neurologic outcome has not been 
obtained yet. The long-term outcome of our patient will be 
critical because he also has a ventriculoperitoneal shunt and 
therefore has two unorthodox reasons to be myelopathic out- 
side of spondylosis. If his myelopathy does not improve, he 
may be a candidate for a shunt revision to correct overshunt- 
ing [ 7 ,11 ]. 
Central vein stenosis is a rare cause of myelopathy. Bra- 
chiocephalic stenosis is an even rarer cause. Brachiocephalic 
stenosis has been implicated in intracranial venous hyperten- 
sion previously, but it has not been reported as a source of 
compressive myelopathy [4] . CVS is not a common source of 
myelopathy, and it is inappropriate to screen for in the general 
population without a history/physical supporting a vascular 
lesion. However, in patients with history of hemodialysis, cen- 
tral venous catheterization, and cardiac pacing devices, CVS 
would be reasonable to consider as an atypical cause. In our 
case, there was no suspicion until the CT angiogram was re- 
viewed for operative planning. A vascular study such as a CT 
angiogram is a valuable tool in preoperative planning for cer- 
vical myelopathy and can detect this rare but potentially dan- 
gerous etiology of myelopathy. Vascular imaging should be 
considered in all patients who are considered for operative 
management. 
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